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Abstract
The role of a Facility Manager (FM) has evolved tremendously in the last couple of decades. FM’s are not only expected to 
operate and maintain the facility at the highest quality possible but also emerge as leaders in their organization using sustainable 
practices. Moreover FM’s are expected to achieve more with limited budget. An FM for the local semiconductor manufacturing 
company in Phoenix, AZ realized to be environmental conscious and that he had to change the traditional way of hiring the 
vendors. FM partnered with Arizona State University (ASU) to assist the manufacturing company in outsourcing their waste 
management services. Previous research at ASU has indicated that one of the important factors in achieving a sustainable product 
/ service is by hiring expert vendors based on value rather than low price. An expert vendor is not only able to plan and minimize 
the risks before they are encountered but also able to deliver a quality end product / service for an FM. This paper focuses on a 
case study of a best value model implemented by a semiconductor FM in Phoenix, AZ to procure waste management vendor for 
their recycling, shredding and trash services. The paper also focuses on the challenges faced in implementing the model and the 
lessons learned. It was concluded that the outsourcing sustainable practices using best value approach is successful and can be 
used as a model for others to follow. 
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1. Introduction
The facility management (FM) role is continuously evolving due to technology, economy, social 
responsibilities and environmental changes. Real estate, property operations and maintenance and office 
administration were the three main activities in the role of an FM [1]. Current FM’s constantly have to add value, 
reduce costs, and provide a safe and friendly environment while focusing on their organization’s vision. In the last 
10 years FM’s are not only expected to maintain and operate the facility to its highest optimum quality but also 
emerge as innovators that have to function and adapt according to organization characteristics, business sector and 
facility features [2]. Moreover, innovation is an important factor for the development of an FM as a discipline, but 
there are very few innovation processes in the industry as an FM [3].
747 Rick Corea et al. /  Procedia Engineering  145 ( 2016 )  746 – 751 
2. Problem 
The problem is finding qualified vendors to handle the waste management program at this manufacturers 
Phoenix office.   The current process was not satisfactory. Authors propose that one of the main aspects of being an 
innovator is to change the traditional ways of doing business and find innovative ways that can add value to the 
organization. An FM for the local semiconductor manufacturing company in Phoenix, AZ realized that the current 
procurement system of hiring vendors based on low price is not ideal. In order to change this trend the FM partnered 
with the researchers at Arizona State University (ASU) to assist the company in outsourcing their waste 
management services using best value model. 
The reason the waste management services was chosen for the testing of Best Value model is the increased focus 
from organization leaders on the effect of sustainability. FM is in a unique position that gets to see the entire process 
and is the leader of the group over the entire life cycle of a facility [4]. Hence, FM can become innovative by hiring 
experts rather than managing the vendor and sustainability is the key factor as an FM in this industry. The previous 
waste removal company at the manufacturing facility was a legacy company that was started by another 
semiconductor and was a standard pull and dump process, with minimal success in recycling. To change the 
facilities group mind set on how to manage their waste removal, the Phoenix facilities group explored different 
methods to simplify their process and sought the best value contractor who would be responsible for implementing 
their own process.
In 2013, the United States Environmental Protection Agency reported that Americans generated about 254 
million tons of trash. The amount of recycled and composted was about 87 million tons of this material, equivalent 
to a 34.3 percent recycling rate. On average, the recycling and composting was 1.51 pounds of the individual waste 
generation of 4.40 pounds per person per day [5].
The company’s main goal was to identify a waste management company using an innovative best value model 
that would take ownership of their waste streams by managing, educating, removing, recycling, sustaining and 
reducing cost. This paper presents a case study of a best value model to achieve this goal by procuring waste 
management vendor for recycling, shredding and trash services.
3. Methodology
Since 1992, ASU has been researching and testing best value and leadership based concepts to develop 
organization and service models that increase efficiency and performance, while minimizing risk. There have been 
other performance models that have been proposed in the industry [6], [7] [8]. The ASU best value technology is 
unique since it has been tested over 1,804 times on $6.4 billion in project value ($4.2 billion in construction projects 
and $2.2 billion in non-construction professional service projects), in six countries, 32 US states, with a 95 percent 
success rate over 22 years [9].  This research uniquely optimizes effective practices by the client and the expert 
vendor.  Traditionally, FMs tend to manage vendors, but if a system was in place where the vendor actually knew 
what to measure in cost and time deviations, this would allow them to do their own quality control. This allows the 
FM to take care of quality assurance.   Confusion and guess work is eliminating in knowing if the vendor is meeting 
the client’s goals.  This is documented by the vendor with the FM’s signoff.  It builds an accountability factor 
throughout the life of the contract.
The best value procurement (BVP) was used because it replaces the owner/buyer’s decision making and 
management, direction and control (MDC) with the utilization of expertise.  It is an approach which transfers the 
control of the project to the best value expert vendor.  Experts have no risk.  The expert vendor then uses 
transparency to minimize risk that they do not control.
The study for the manufacturing facility was designed as follows:
x Using the best value model for selection of a waste management vendor
x Pre-planning and risk minimizing by the selected vendor
x Creating a measurement system throughout the life of the contact using key metrics
x Educate other FM’s in the industry to use the Best Value model in procurement of vendors and services
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2.1 Best Value Procurement Details
The Best Value Performance Information Procurement Process was developed in 1992 and has four phases: Pre-
qualification (optional), Selection; Clarification; and Execution (Figure 1) [10].
The pre-qualification phase is an optional component in the Best Value PIPS process. It is used as a period of 
education and training in the best value approach, performance metrics and the use of performance metrics to 
increase competitiveness, value and transparency.  A set of minimum criteria shall be identified for prequalification.  
However, vendors are not constrained to the minimum criteria.  This can include past performance information 
(PPI), financial information, insurance and bonding information, and “similar type of work” metrics.  The 
prequalification phase does not have to be run.  
The Selection Phase is to identify the BV vendor [highest level of expertise for the lowest cost] from the 
competing vendors.  The minimum number of vendors participating is one and the maximum is the number allowed 
from Phase 0.  The BV vendor is selected based on the level of expertise.  The BV vendor is not selected based on 
best scope of work, lowest price or schedule.  
Only one vendor at a time can move into the clarification phase (pre-award). If the vendor clarifies their proposal 
sufficiently by completing their risk management plan (RMP) and their weekly risk report (WRR), and meets the 
client's technical intent and their proposal as specified in the technical specifications (written by the contractor and 
agreed to by the client's representatives,) the contract is awarded to the best value vendor. The best value vendor 
uses the contract as a risk minimization mechanism, by meeting the technical requirements of the project and 
managing and minimizing the risk that they do not control.  
In the execution phase the selected vendor will use the Weekly Risk Report (WRR) that documents project cost 
and time deviations, risk and the source of risk (i.e. why it deviated, how much it deviated in cost or time, planned 
resolution of the risk that caused deviation).  
The WRR and Director’s Report (DR) are the keys in mitigating bureaucracy in the entire supply chain.  The 
purposes of these reports are to:
1. Create transparency for all stakeholders.
2. Communicate information as quickly as possible without getting into contracting issues.
3. Assigning accountability and encouraging continuous improvement.
4. Creating a supply chain approach.  
The WRR and the DR do not replace any of the contractual documents being used by the owner and vendor.   
The weekly risk report is the key to every project.  If the weekly risk report is not being done accurately and on 
time, the project is not in good health.  All weekly risk reports are fed into the Director's Report (DR).  The 
Director's Report (DR) is a compilation of all the WRRs that are submitted weekly.
4. Analysis
The results of the analysis include results in the evaluation criteria in selecting the best value vendor, risk 
minimization metrics and performance metrics during the contract. One of the key components of using best value is 
Figure 1. Four Phases of BV PIPS
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resolve misunderstandings, problems and unmet expectations.  Since ASU had proven results in the creation of the 
best value system as indicated in the methodology section, this had significant impact in the decision of the
semiconductor company to use this method to improve their current vendor selection.
4.1. Selection of the Vendor
The selection stage focuses on the waste management vendor’s ability to differentiate themselves from other 
vendors based on their expertise to identify, prioritize and minimize potential risks. The Semiconductor 
manufacturer realized that hiring the vendor based on low price (hard bid) is a reactive model [11]. Instead of 
focusing on minimum requirements, the semiconductor manufacturer wanted to allow vendors to compete based on 
value and their ability to maximize the company’s satisfaction through pre-planning and risk minimization. An 
expert vendor has no risk within their technical scope of work. An expert vendor realizes that their only risk is the 
risk that they do not control, what is not in their scope of work or where there is insufficient information regarding 
the scope of work. The following evaluation criteria were assigned for selecting the best value waste management 
vendor as shown in Table 1 [12].
Table 1: Evaluation Criteria for Selecting Best Value Vendor
Evaluation Criteria Points
Past Performance Information 10 points
Technical Scope Plan 5 points
Risk Assessment & Value Added 20 points
Cost 25 points
Measurement Plan 5 points
Interview 35 points
TOTAL 100 points
Three waste management vendors provided proposals. The proposals were ranked and weighted based on the 
evaluation criteria. Based on the total points for each criterion, three vendors were scored out of 100 points (Table 
2). Vendor C was the highest ranked vendor and selected to proceed with the contract [13].
Table 2: Total Points for Each Vendor (out of 100)
Vendor Score
Vendor A 78 points
Vendor B 69 points
Vendor C 93 points
4.2. Pre-planning and Risk Minimization
ASU research identifies that the owner is a non-expert it is the expert vendors’ responsibility to simplify and 
create transparency based on their level of expertise. The expert vendor should have a plan to deliver the project and 
minimize project deviations by doing risk management. The expert vendor through risk management creates an 
environment that assists all stakeholders to minimize their risk. A weekly report was being implemented by the 
vendor and provided to the FM. The weekly risk report had to be filled out by the waste management vendor every 
week. It describes all of the risks that occur on the project, which tracks cost and time deviations. The time and cost 
impact is measured from the detailed schedule and original project price. For this project there were no vendor 
generated risks as shown in Table 2 and 4 risks were identified and explained below [14].
Table 2: Risks Generated During the Project
Risk Type # of Risks Schedule 
Impact
Cost Impact
Client Issue / Impact 0 0 $0
Vendor Issue / Impact 0 0 $0
Design Issue / Impact 0 0 $0
Unforeseen Issue / Impact 4 60 $2,641k
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Risk 1: Compactors were being picked up when not full.  
Action: Contractor installed sensors on compactors and monitored compactors.  The sensor was designed to 
notify the contractor when the unit was full.   
Risk 2:  Employees not recycling at their desk
Action:  Installed desk side co-mingle containers.  This allowed individuals to put all recyclables material 
into one container.
Risk 3: Exposure of secure documents
Action:  Provide secure containers and vehicle during transportation of confidential documents.
Risk 4: Trash Containers not being used correctly  
Employees and contractors were trained on what was recyclable and trash, and locations for each.  
4.3. Performance metrics during the contract
Using the ASU research model the awarded vendor was expected to report weekly on the performance and risk 
level of the service. The best value waste management vendor was successfully able to establish a simple metric 
system that would track and document the trash and recycle performance numbers for the FM.  Figure 2 below 
depicts the total contract amount, total recycle (pounds) and total waste (pounds) from 2009 to 2015 [15]. The 
average contract amount was $18,003 per year. The average total recycles and trash amounts were 254,634 pounds 
and 296,926 pounds respectively.
The ASU research team came back at the five year contract mark to conduct a customer satisfaction survey 
from the facilities group to see how the process and the awarded vendor endured. The overall satisfaction rating for 
the ASU research process on a scale of one to 10 (10 being the best) was 10 out of 10 [16]. The overall customer 
satisfaction for the awarded vendor was 9.5 out of 10 [16]. Moreover, the awarded vendor successfully met the 
quality expectations of the company.
The facility manager was successfully able to utilize innovation (ASU research) to hire an expert waste 
management vendor rather than managing, directing and controlling the waste management vendor in the traditional 
model.  The vendor is solving the issues, being held accountable, showing cost savings.  
Fig. 2. (a) Contract Amount per year; (b) Total Recycle & Trash per year
b
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4.4. Comparison with other similar projects
The City of Phoenix (AZ) used the best value PIPS process in 2011 to procure Materials Recovery Facility 
(MRF) Process System and Marketing of Recovered Materials.  There was a total of 10 projects (awarded budget 
$193 million), in which the best value process received a 100% satisfaction and the vendor 9.1 rating.  Five of the 
projects had money returned to the city similar to the ON Semiconductor (Figure 2).  The expert vendor is more 
efficient thus saving the city more money which happened to ON as well. 
A six year study in Minnesota used the best value approach in the vendor selection which the results showed not 
only optimization in the procurement process, but in the project management and risk management segments.  The 
Minnesota study results are from 421 projects that only had 3.44% average of going over budget and client 
generated time delays at 17.91% compared to the vendor delays at 1.18% [17]. Although the projects did not have a 
recycling project, the results indicate that best value works and benefits both the client and the vendor.  
5. Conclusion
The FM at the manufacturing facility was successfully able to implement the best value model in procurement 
of the waste management vendor. There were no vendor generated risks and resulted in no increase in cost or delay 
in schedule. The Best Value model was successfully able to identify the expert vendor and provide the higher value 
to the manufacturing facility. The overall satisfaction rating for the awarded vendor of 9.5 out of 10 concludes that 
the FM was able to utilize innovative model to hire the expert vendor. Moreover, FM was able to emerge as an 
innovator using this model that utilized vendors expertize rather than traditional hiring practice of lowest bidder.
Although this study was done on a local effort and for a recycle program, it can be applied to any function such 
as construction, non-construction services and in virtually any industry.  The future goal of a local FM at a 
manufacturing facility is to help educate other FM’s in using Best Value model in the procurement of services and 
vendors and sustain FM’s value in the current and future business market. 
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